UK Patent Application GB „« 2 172 864 A 

(43) Application published 1 Oct 1986 



(21) 


Application No 8606642 


(51) 


INTCL* 

B60K 15/02 F04D 9/02 




uaie OT TiiinQ lo mar isnso 


(52) 


Domestic ciassification (Edition H); 


(30) 


Priority data 

(Oil ^iqd9u (o2j ZDlViari9od (33; Dc 




B7H LH 

F1C114 202 601 FKA 
U1S 1820 D7n rIC 






(56) 


Documents cited 


(71) 


Applicant 

Pierburg GmbH & Co. KG (FR Germany), 

Leuschstr 1, 4040 Neuss, Federal Republic of Germany 


(58) 


GB 1599576 GB 1568850 
GB 1581387 GB 1139319 

Field of search 


(72) 


Inventor 
Ernst Kuhlen 




B7H 
F1C 

Selected US specifications from IPC sub-classes B60K 


(74) 


Agent and/or Address for Service 

Hyde Heide & O'Donnelt 146 Buckingham Palace Road, 

London SW1W9TR 




F04D 



(54) Fuel-conveying system 

(57) A fueUconveying system 
connprises a cannister (1) insertabie into 
a fuel tank through the roof (20) thereof. 
The cannister has an upper cover (2) 
and depending therefrom a container 
(3) which houses an electrically driven 
pump (7) which sucks fuel from an 
intermediate chamber (4) situated 
under the container bottom wall, which 
itself has a drain aperture. The floor of 
the intermediate chamber is a 
separation wall in the form of a 
fine-mesh filter. The interior of the 
container is charged with fuel, even 
when the fuel in the tank loses contact 
with the separation wall during 
cornering, by return flow of fuel from 
the consumer supplied to the container 
directly, or by way of the intermediate 
chamber. 
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SPECIFICATION 

Fuel-conveying system 

5 The invention relates to a fuel-conveying systenn. 
Electrically driven fuel pumps, particularly those 
used for supplying fuel to the fuel-injection sys- 
tems of internal combustion engines, must supply 
a flow of fuel continually, without interruption, un- 

10 der all the varied operating conditions which the 
vehicle might encounter. Comparatively severe 
problems can arise when the vehicle is coming 
around a bend in the road with the fuel tank nearly 
empty. Under these circumstances the fuel in the 

15 tank of the vehicle is sloshed sideways by the cen- 
trifugal effect and. If there is little left in the tank, a 
problem arises in ensuring that an adequate sup- 
ply of fuel continues to reach the inlet connection 
of the pump. 

20 In attempting to solve this problem a pot has 
been installed in the fuel tank of the vehicle. The 
interior of the pot communicates with the body of 
fuel tn the tank through passages as small in diam- 
eter as possible but sufficient to maintain a liquid 

25 level in the pot the same as the liquid level in the 
tank. The fuel pump sucks fuel from the Interior of 
the pot. Excess fuel delivered by the pump, i.e. 
what is not consumed by the engine, is returned to 
the pot. A disadvantage of this arrangement is that 

30 the liquid level in the pot can never be higher than 
the liquid level in the tank, which can be very low 
when the tank is nearly empty. In further develop- 
ment of the idea transverse channels have been in- 
stalled in the tank of the vehicle, equipped with 

35 flap-valves and arranged so that when the vehicle 
comes around a bend in the road the fuel in the 
transverse channel nearer the inside of the bend 
flows through the open flap-valve into the pot 
whereas the fuel in the channel nearer the outside 

40 of the bend is retained by the closed flap-valve. A 
disadvantage of this arrangement is the high con- 
struction and installation costs. 

The intention in the present invention is to ob- 
viate these disadvantages by providing a fuel-con- 

45 veying system which costs comparatively little to 
construct and install but which nevertheless en- 
sures the most continuous and adequate possible 
supply of fuel to the electrically driven fuel pump. 
The problem is solved, according to the inven- 

50 tion, by providing a fuel-conveying system com- 
prising a cannister consisting of an upper cover 
and a container; the container being installed in a 
tank by lowering it through an opening in the ceil- 
ing of the tank, the container extending down- 

55 wards as far as the floor of the tank; the container 
containing an electrically driven fuel pump whose 
outlet connection communicates with a fuel-deliv- 
ery channel leading to a consumer; 
and wherein the lower part of the container has 

60 an intermediate chamber communicating with the 
suction inlet of the fuel pump; a return-flow chan- 
nel leading from the consumer, communicating 
with said container, either directly, or by way of 
said intermediate chamber. 

65 Further advantageous developments are de- 



scribed in the subsidiary claims. 

The invention makes it possible to obtain the fol- 
lowing advantages: 

-It is not necessary to use a two-stage pump for 
70 conveying fuel from the tank into the pot and from 
there to the engine. 

-There is a general improvement in pumping effi- 
ciency. 

-The costs of manufacture and installation are re- 
75 duced. 

-The fuel In the tank is warmed only minimally. 
-Gas bubbles are separated from the liquid fuel. 

Further characteristics of the invention will now 
be described with the help of the drawings, which 
80 show two preferred but non-limiting examples of 
the invention. In the drawings the same construc- 
tional parts have been given the same reference 
numbes. In the drawings:- 

Figure 1 shows a first example of the fuel-con- 
85 veying system of the invention. 

Figure 2 shows a second example. 

Figure 3 is a cross-sectional showing of a detail 
of the example of Figure 2. 

The fuel-conveying system illustrated In Figure 1 
90 comprises a cannister 1 consisting of an upper 
cover 2 and a lower container 3. The cannister 1 is 
installed in a fuel tank whose ceiling indicated in 
the drawing at 20, the cannister being introduced 
into the fuel tank 20 through an upper opening. 
95 The cannister 1 reaches all the way down to the 
tank floor 21. In order to allow for tanks of different 
depths, the two parts 2 and 3 of the cannister 1 tel- 
escope together, secured in place by catch-noses 
13 on the container 3, which engage in openings 
100 14 in the cover 2. The container 3 has a bottom 
wall 5 supporting, by a bracket holder 22, an elec- 
tric fuel pump 7 having an suction Inlet 8. 

The outlet connection 24 of the pump 7 is con- 
nected, through a connecting piece 25, to an outlet 
105 channel 10 through which fuel is delivered to the 
consumer, i.e. the internal combustion engine of a 
vehicle. The connecting piece 25 can, if desired, be 
equipped with a damper 16, to absorb pressure 
surges, and has a non-return valve 17. The con- 
110 necting piece 25 is thrust downwards resiliently by 
a compression spring 15, which takes support at its 
upper end against the cover 2, the compression 
spring 15 thrusting the container 3 resiliently 
downwards, relative to the cover 2, so that the 
115 base of the container 3 rests firmly in contact, by 
its support feet 23, with the tank floor 21 in spite of 
dimensional tolerances in the manufacture of the 
tank, which can, for example, be made of a plastics 
material. 

120 The container 3 in the version shown in Figure 1, 
houses a separate chamber 12 which receives fuel 
returned from the consumer, arriving through a re- 
turn-flow channel 11. The separate chamber 12 has 
a slot extending all the way from its upper end to 

125 its lower and the slot allowing gas bubbles to es- 
cape from the chamber 12, i.e. the slot separates 
the gas bubbles from the liquid fuel. This is to pre- 
vent gas bubbles from reaching a drain aperture 9 
In the container bottom wall 5. The method of 

130 functioning of the drain aperture 9 will be de- 
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scribed further below. The drain aperture 9 is 
opened and closed in the version of Rgure 1, by a 
float-controlled valve 27, whose float is shown at 
26. 

5 The fact that the fuel returned through the re- 
turn-flow channel 11 flows into the separate cham- 
ber 12 has the advantage that the heat in this 
stream of fuel, which is excess fuel not consumed 
by the engine, remains for a short time at least, 

10 within the cannister 1 and cannot immediately 
reach the fuel tank 20. 

According to an essential feature of the inven- 
tion, situated below the bottom wall 5 of the con- 
tainer 3, there is an intermediate chamber 4 whose 

15 floor is a separation wall 6 in the form of a fine- 
mesh filter having filtering apertures of diameters 
between 40 and 100 microns, preferably between 
50 and 80 microns. The suction inlet 8 of the pump 
7 penetrates downwards through a bore in the 

20 container bottom wall 5, near the drain aperture 9, 
and communicates with the intermediate chamber 
4, so that the pump draws all Its fuel from the in- 
termediate chamber 4. 
The example of the fuel-conveying system of the 

25 invention shown in Figure 1, functions as follow: 
Let it be assumed that the separation wall 6, 
which is in the form of a fine-mesh filter, is in con- 
tact with the fuel in the tank 20. Under these cir- 
cumstances the fuel pump 7 sucks fuel through the 

30 filter, i.e. through the separation wall 6, from the 
tank 20. The float-controlled valve 27 is held closed 
by the fact that the float 26 is thrust buoyantly up- 
wards by the fuel. The drain aperture 9 is there- 
fore, under these circumstances, closed. 

35 Nevertheless, It should be observed that the drain 
aperture 9 is so dimensioned that even when the 
float-controlled valve 27 is open, for example due 
to a low level of fuel in the tank 20, the rate of the 
flow of fuel from the container 3 into the interme- 

40 diate chamber 4, through the draim aperture 9, is 
always less than the rate of the flow of fuel re- 
turned to the cannister 1 through the return-flow 
channel 11. This tends to ensure that the cannister 
1 always contains an adequate reserve of fuel. 

45 Supposing now that the vehicle, coming around 
a bend in the road, sloshes the fuel sideways, by 
the centrifugal effect, so that the fuel In the tank 20 
Is no longer in contact with the filter, l.e. with the 
separation will 6. The float-controlled valve 27 

50 opens, allowing fuel to flow from the container 3 
through the drain aperture 9 into the intermediate 
chamber 4, from where it is sucked upwards by the 
fuel pump 7 and delivered through the delivery 
channel 10. 

55 Due to the suction created by the pump 7 In the 
intermediate chamber 4, no fuel flows back 
through the filter into the tank 20. Furthermore the 
filter, due to the surface tension of the fuel in its 
small-diameter filtering apertures, acts like a sepa- 

60 ration wall, preventing air from the partly empty 
fuel tank 20 from entering the Intermediate cham- 
ber 4. 

The suction created by the pump 7 In the Inter- 
mediate chamber 4, which is influenced by the 
65 flow resistance through the drain aperture 9, must 



not exceed the surface tension in the filtering aper- 
tures of the filter constituting the separation wall 6. 
Consequently the pump 7 must be dimensioned so 
that this limiting suction Is not exceeded. And both 
70 the total filter area and the diameter of the filtering 
apertures must be selected so that the permissable 
suction In the Intermediate chamber 4 is not ex- 
ceeded. 

Figure 2 shows a second version of the f uel-con- 

75 veying system of the Invention. In this version. In- 
stead of the slotted separate chamber 12 In the 
container 3, the Intermediate chamber 4 contains 
an injector nozzle 18, for example as shown in Fig- 
ure 3, whose inlet is connected through a connect- 

80 Ing piece 19 to the return-flow channel 11. The 
returned fuel flowing through the injector nozzle 18 
sucks fuel from the intermediate chamber 4 and 
discharges it to the container 3 at a location above 
the bottom wall 5, Increasing the quantity of fuel In 

85 the container 3. 

Both these examples of the fuel-conveying sys- 
tem of the invention are outstandingly simple in 
construction, and each can be Installed easily in 
the fuel tank. The gap between the filter and the 

90 tank bottom wall is always the same, irrespective 
of tolerances in the dimensions of the tank, and re- 
mains unchanged even when the tank bottom 
shifts In position. 

95 CLAIMS 

1. A fuel-conveying system comprising a can- 
nister consisting of an upper cover and a con- 
tainer; the cannister being installed in a tank by 

100 lowering it through an opening in the ceiling of the 
tank, the container extending downwards as far as 
the floor of the tank; the container containing an 
electrically driven fuel pump whose outlet connec- 
tion communicates with a fuel-delivery channel 

105 leading to a consumer; 

and wherein the lower part of the container has 
an intermediate chamber communicating with the 
suction Inlet of the fuel pump; a return-flow chan- 
nel leading from the consumer, communicating 

1 10 with said container, either directly, or by way of 
said intermediate chamber. 

2. Fuel-conveying system as claimed in Claim 1, 
characterised in that the intermediate chamber is 
bounded at the top by the solid bottom wall of the 

115 container and has, as Its floor, a separation wall, 
the pump drawing Its fuel only from the intermedi- 
ate chamber. 

3. Fuel-conveying system as claimed in Claims 
1 or 2, characterised in that the separation wall Is 

120 in the form of a fine-mesh filter. 

4. Fuel-conveying system as claimed in Claim 3, 
characterised in that the fine-mesh filter has filter- 
ing apertures of diameters between 40 and 100 mi- 
crons, preferably between 50 and 80 microns. 

125 5. Fuel-conveying system as claimed in Claim 2, 
characterised in that the bottom wall of the con- 
tainer has a drain aperture leading from the inte- 
rior of the container to the intermediate chamber. 
6. Fuel-conveying system as claimed in Claim 5, 

130 characterised in that the drain aperture Is so dl- 



mensioned that the fuel is drained off at a lesser 
rate of flow than that of the fuel flowing inwards 
through the return-flow channel leading from the 
consumer. 

5 7. Fuel-conveying system as claimed in Claims 
5 or 6, characterised in that the drain aperture is so 
dimensioned that the suction created in the inter- 
mediate chamber by the pump is less than the sur- 
face tension of the fuel in the filter apertures of a 
10 fine-mesh filter constituting the floor of said inter- 
mediate chamber. 

8. Fuel-conveying system as claimed in one of 
the Claims 5 to 1, characterised in that the drain 
aperture in the bottom wall of the container is 

15 opened and closed by a float-controlled valve. 

9. Fuel-conveying system as claimed in Claim 1, 
characterised in that the container houses, situated 
above its bottom wall, a separate chamber com- 
municating with the return-flow channel leading 

20 from the consumer. 

10. Fuel-conveying system as claimed in Claim 
9, characterised in that the separate chamber has a 
slot extending from the top end to the lower end 
of its wall, and effective to allow bubbles carried in 

25 the fuel in said separate chamber, to escape from 
the fuel. 

11. Fuel-conveying system as claimed in one of 
the Claims 1 to 8, characterised in that the interme- 
diate chamber contains an injector nozzle whose 

30 inlet opening communicates with the return-flow 
channel leading from the consumer, flow through 
said nozzle being effective to carry fuel from the 
intermediate chamber to the interior of the con- 
tainer at a location above its bottom wall. 
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